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1. LUPIN AGRONOMY, SERIES 1 GROWTH FACTOR INTERACTIONS 
(Files 2991, 2992 Ex) 
OBJECTIVE 
To identify and quantify the major agronomic limitations to lupin growth and 
yield in the wheatbelt environment. 
BACKGROUND 
Under the short growing season imposed by the wheatbelt, the time of planting 
and the conditions of planting are important for lupin crop establishment and 
yield. The influence of dry sowing and delayed sowing is evaluated. 
Experiment 83BA6 Pdk lA, Badgingarra Res. Stn 
May-October Rainfall = 563 mm 
Site was grey sand over gravel (non-wetting sand). Weed control with 
simazine, Trifluralin and Sprayseed each at 1.5 L/ha on May 9. Illyarrie sown 
at 84. kg/ha. Super - Mn fertilizer at 158 kg/ha. 
Date Sown 
May 9 
May 13 
May 17 
May 20 
June 7 
June 20 
Rainfall 
(mm) 
May 3=20 
May 6=6 
May 25=5 
June 2=53 
Estimate date 
emerged 
May 17 
May 20 
June 7 
June 20(?) 
June 20 
June 29 
Seed Yield 
(kg/ha) 
2475 
2312 
2323 
2328 
2157 
1952 
Yield as 
% Max. 
100 
93 
94 
94 
87 
79 
Heavy Brown Leaf Spot (Pleiochaeta setosa) on plants. 
-3-
Rate of 
Yield loss 
(kg/day) 
41 
9.5 
15.8 
Experiment 83N05 B. Haywood, Goomalling 
Site was yellow sandplain, cereal stubble. Plain super applied at 150 kg/ha. 
Yandee and Chittick sown at 75 kg/ha, Kiev at 160 kg/ha. 
Planting Method Cultivar - Yield (kg/ha) 
Yandee Chittick Kiev Mutant 
D* Seed Yield D* Yield D* Yield 
Dry sown {May 18) , 
Simazine at 1.5 L/ha 28 ].170 27 1385 33 510 
on June 3 
Sown {June 15) within 
2 weeks of break -
(a) sprayseed at 2L 34 1225 28 1225 38 560 
and Simazine at 
1. 5 L/ha (13/6) 
{b) Site scarified to 
depth of 15 cm 28 1040 25 995 36 445 
and Simazine at 
1. 5 L/ha (13/6) 
* Crop establishment count (plants/m2) - A significantly (P<o.05) 
better establishment with June sowing and firm seedbed (not deep 
scarified). 
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Experiment 83N04 K. Snook, Meckering 
Site was grey sand over clay near the surface, cereal stubble. Super and 
seeding rates as for 83N05. 
Planting Method 
Dry sown (May 17) 
S imazine applied 
3/6. 
Sown (June 15) within 
2 weeks of break -
D* 
46 a 
(a) Sprayseed or 34 b 
Simazine 
(b) Deep scarified and 
Simazine 30 b 
Cultivar - Yield (kg/ha) 
Yandee Chittick Kiev Mutant 
Seed Yield D* Yield D* Yield 
1060 30 a 730 34 b 180 
1550 32 ab 1405 43 a 1065 
1260 27 b 1365 33 b 530 
* Plant establishment count (per m2). A significant planting method 
x cultivar interaction (P<0.001) with LSD (5%) = 5.30. 
Plant counts with the same letters within a cultivar are not 
significantly different. 
Heavy capeweed and clover cover over dry sown plots. The Kiev Mutant 
developed severe Brown Leaf Spot disease (Pleiochaeta setosa) • 
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Experiment 83JE3 ~ G. Davis, Nth Needilup 
The site is a brown gravelly sand, cereal stubble. Heavy barley regrowth and 
w. Rye Grass swamped the lupin crop in the 'Cultivation only' treatment. 
This experiment is a factorial design with Main blocks as either sown dry May 
13 or one month later on June 16, with either cultivation or herbicides 
(Simazine and Round-up at 2 L/ha) for weed control. Within the blocks were 2 
levels of 4 factors. 
The herbicide treatment blocks were harvested November 30, but only one 
cultivation treatment replicate block. 
The yield results suggest that the two levels of superphosphate rates used 
(100 and 200 kg/ha) had no influence on interactions, so the results have been 
averaged over the fertilizer treatment. 
Factor (A) Seed Yield (kg/ha) and (B) 100 seed wt (g) • 
Inoculation NIL !NOC. 
Cultivar Yandee Chittick Yandee Chittick 
Seed Rate 40 80 40 80 40 80 40 80 
Herbicide A 383 553 357 520 363 710 322 573 kg 
sown May 13 
B 13.2 13.5 13.5 13.2 13.2 14.7 13.6 13.3 g 
Herbicide A 523 -726 470 744 695 1143 713 966 kg 
sown June 16 
B 13.0 13.5 13.3 13.5 13.8 14.8 14.2 13.8 g 
Cultivated * A 70 105 80 163 107 231 96 197 kg 
sown May 13 
B 14.6 14.1 14.2 13.9 14.7 15.3 14.9 14.2 g 
* One replicate only 
The analysis of plant establishment counts show only the seeding rate (15 and 
30 plants/m2) to differ significantly (P<0.001). 
Table of Means : Yandee : 636 kg/ha Chittick 586 kg/ha 
Seed Rate 40 . 480 kg/ha Rate 80 742 kg/ha . 
Super rate 100: 628 kg/ha Super 200 594 kg/ha 
Replicate 1 Cultivation . 136 kg/ha, Herbicide . 383 kg/ha . . 
Date sown: May 13 June 16 
Inoculation nil 452 616 
+ 497 879 
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CONCLUSIONS FROM SERIES 1 
1. As with past results, dry sowing lupins can lead to poor crop yields if 
sowing dry prevents good weed control (83N04) or satisfactory nodulation 
(83JE3), yield reductions of 39% and 36% respectively. Provided such 
problems do not arise, dry sowing will provide good yields associated 
with early sowing reconunendations, despite reduced plant establishment 
(83N05). 
Deep (15 cm) cultivation to control weeds reduced plant establishment 
through poor seeding depth control (83N05) and predisposed the site to 
excess moisture in surface layer (83N04) leading to seedling losses, 
depressed winter g,rowth and higher disease incidence, with yield lossei; 
of 17.5% and 21~5% respectively. 
2. The results reaffirm the lupin cultivar Kiev mutant's poor performance 
on sandplain soils, compared with its preference for the fertile medium 
soils as seen in 1982 experiments. 
3. The opening of the growing season at Badgingarra was May 3, with little 
follow-up rain. A second opening occurred June 2. This pattern might 
explain the yield results with a range of planting dates in 83BA6. The 
initial planting gave the best yield, the other plantings in May had no 
rain to get them moving, giving rise to a yield loss of 13 to 41 
kg/ha/day delay after May 9. After the second break, the delay produced 
9.5 kg/ha/day loss and 15.8 kg/ha/day loss for the period June 7 to June 
20. 
Previous experiments have given 20 to 30 kg/ha yield loss per day delay 
after mid-June sowing. 
Growth factor interactions 
Yield 
Factor. June 15, 
+ herbicide 1477 
+ inoc., Narrow 
leaf lupin. 
Change sowing time 
(May 17) 
Change to Kiev 
Change to low seed 
rate (40 kg) 
Fail to inoculate 
Fail to control 
weeds 
1065 
895 
83N04 
% of max · Yield 
100 1225 
1277 
72 560 
61 
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83N05 83JE3 
% of max Yield % of max 
96 1143 100 
100 700 61 
44 
695 61 
726 63.5 
231 20 
l0/3 
LUPIN GROWTH AND SUBSEQUENT CEREAL CROP YIELD 
Exeeriment 82Nl8 - · Paddock lE, Newdegate Res. Stn. 
Yandee lupin was planted at a range of dates last year to create a range in 
lupin crop growth and yield. The hypothesis was that different levels of 
growth would influence the soil fertility and the subsequent cereal crop 
growth. Halberd wheat was sown in the 1982 plots this season at 50 kg/ha with 
150 kg super/ha. 
1982 Lupin 
Treatment 
Sown dry May 14 
Sown dry May 26 
Sown moist June 15 DD* 
Cultivated ** 
Sown moist June 21 DD 
Cultivated 
Sown moist July 6 DD 
Cultivated 
1982 lupin N lost Soil Analysis Wheat '83 
Seed yield- in harvest Total N Total Bio- Grain 
N ( 1) K ( 1) mass yield 
(k /ha) 
236 13.1 
291 16.4 
785 44.7 1410 90 3332 1712 
962 54.0 1627 104 3618 2093 
548 30.0 1358 120 3302 1774 
722 40.0 1494 97 3066 1757 
625 33.9 1463 114 2841 1964 
653 35. 5 1344 98 2988 1864 
* Direct drilled with tynes and Simazine applied (2 L/ha). 
** Cultivated before seeding and Simazine applied. 
1 Total content in 0-30 cm soil layer following the lupin crop. 
The amount of organic N lost from the plots in the lupin seed harvest 
indicates that the better yielding treatments have produced three times the 
nitrogen in the crop than the veryweedy dry sown treatments. 
Yet the cereal yields appear to have very little correlation with lupin yield 
or total soil-N content. 
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2. LUPIN AGRONOMY - SERIES 2 - LUPIN RESPONSE TO 
DENSITY, HARVEST INDEX AND YIELD 
OBJECTIVE 
{File 2991 Ex) 
To see whether the harvest index of morphologically different lupin cultivars 
_are correlated with yield differences and their response to crop density and 
whether it is independent of environmental conditions. 
BACKGROUND 
The harvest index is postulated as a useful parameter in breeding cereals for 
high yield. Reducing the vegetative component of the plant without 
significantly reducing seed yield would mean greater water use efficiency, an 
import?nt aspect for cropping the wheatbelt. The reduced branching lupin 
genotypes {semi-determinate growth) offer a comparison with the conventional 
branching lupin cultivars in conunercial use. 
Experiment 83BA8 Paddock lA, Badgingarra Res. Stn. 
May-October rainfall = 563 mm 
Grey sand over gravel {with non-wetting property) sown May 11, but germinated 
about June 2 with 2 to 4 week variation. 
During August, Brown Leaf Spot {Pleiochaeta setosa) developed, with the early 
maturing lines succumbing to a heavier level of infection by mid-September. 
The foliage on the reduced branching lines were near to defoliation and 
without further canopy growth, the ability to fill seed was affected. 
Seed yield {kg/ha) harvested November 22 
Illyarrie Ritson 75A39-129 -113 -118 -119 74Al9-34 
D* y D y D y D y D y D y D 
25 2470 29 2130 37 1990 26 1730 25 1170 38 1820 30 1950 
27 2480 31 2100 37 2270 31 1660 32 1399 35 2010 36 2200 
30 2470 38 2120 48 2170 43 1600 58 1490 52 1892 45 2120 
38 1820 49 2200 51 2220 49 1780 50 1420 63 2110 53 2230 
57 2290 60 2110 63 2343 53 1780 64 1610 83 1980 63 189 7 
*D = Plant establishment count {plants/m2) 
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Experiment 83MT6 Paddock E9, Mt Barker Res. Stn. 
May-October rainfall = 415 mm 
Site was gravelly loamy sand. Lupins sown on June 7 with 150 kg/ha 
superphosphate. Plots harvested January 5. 
Seed Rate ( kg/ha) 
Cultivar 50 80 110 140 170 
Yandee crop density 20 34 50 64 67 
Biomass 6330 5906 5426 6962 6105 
Yie,1a 1637 1532 1842 2292. 2007 
H8 E8 I 0.310 ·0.259 0.332 0.329 0.329 
Ritson crop density 19 42 53 71 89 
Biomass 5243 4869 5656 5587 6239 
Yield 1275 1591 1960 2106 2083 
H8 E8 I 0.234 0.327 0.332 0.377 0.334 
Crop density at establishment (plants/m2) 
Biomass sampled October 25, plants finished flowering, pods set. 
H8 E8 I = Harvest 8 efficiencyn Index = Seed yield 
Biomass 
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200 
78 
6006 
2403 
0.400 
94 
6440 
2107 
0.327 
Experiment 83N3 Paddock 1. W.A. -Newdegate Res. Stn. 
May-October rainfall = 272 mm 
Site on cereal stubble, brown gravelly sand. Sown dry June 1, Simazine 
applied June 6. The semi-determinate lines identified by numbers were sown on 
June 14 after an oat crop had been sprayed out. The oats had had 30 kg/ha 
agran applied. The Yandee and Ritson plots had patches of delayed nodulation. 
Seed Rate ( kg/ha) 
Cultivar 50 75 110 140 165 195 
Yandee, crop density 24 38 56 67 75 92 
Biomass 3460 3264 3998 3462 3926 4466 
Yield 891 1032 1064 972 1042 1041 
H"E"I 0.258 0.316 0.266 0.281 0.265 0.233 
HI 0.339 0.372 0.357 0.319 0.326 o. 34 2 
Ritson, crop density 27 48 62 71 82 102 
Biomass 2750 3025 3271 3467 3850 4071 
Yield 835 795 855 834 938 920 
H"E"I 0.304 0.263 0.261 0.241 0.244 o. 226 
HI 0.359 0.351 0.352 0.350 0.309 0.348 
75A39-113 -118 -129 74Al9-34 
Crop density 71 69 78 73 
Biomass 3836 3193 3254 2850 
Yield 1111 1131 957 736 
H"E"I 0.290 0.354 0.294 0.258 
HI 0.420 0.411 0.377 0.333 
HI = Harvest Index of 15 plants per plot at harvest (after leaf drop) • 
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Experiment 83M4 Paddock T7, Merredin Res. Stn. 
May-October rainfall = 183 mm 
Site was yellow sandplain, acid reaction. When the treatments sampled for 
Biomass on October 17, the crops had a heavy Phomopsis infection and the 
lateral development had desiccated. The Ritson line appeared slightly worse 
affected than Yandee. 
Seed Rate (kg/ha) 
Cultivar 50 80 110 140 170 200 
Yandee crop density 19 34 43 55 68 86 
Biomass 2552 2487 2750 2760' 2771 3087 
Yield 347 318 405 318 318 289 
Ritson crop density 21 37 48 62 79 83 
Biomass 1768 2474 2465 2294 2532 2568 
Yield 260 260 231 231 231 260 
SUMMARY FROM SERIES 2 
Cultivar, M-0 Yield response Density H"E"I HI** DM. 
Yield 
Location R.F. to at at (kg per mm R.F •. ) 
density Max. y Max. y 
Illyarrie BA 563 + 25 (0.274)* (16.0)* 4.4 
Yandee MB 415 + 64 0.329 14.7 4.7 
N 272 24 0.258 0.339 13.8 3.8 
M 183 14.9 
Ritson BA 29 3.8 
MB + 53 0.322 13.7 4. 3 
N 27 0.304 0.359 12.5 3.2 
M 12.9 
* extrapolated from 83BA6 
** HI after defoliation. 
Failure of seed yields to respond to density could be related to disease at 
Badgingarra and Merredin. 
Yandee outyielded Ritson. Harvest "efficiency" Index shows a trend to fall 
with reducing yields. Harvest index shows no consistent relationship with 
Yandee or Ritson cultivars. 
The semi-determinate lines from the lupin breeding programme showed 
considerably higher harvest indices than Ritson cultivar at Newdegate. With 
good seed yields on 75A39-113 and -118. At Badgingarra, the yields of 
75A39-129, -119 and 74Al9-34 were comparable to Ritson. 
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3. EREGULLA LUPIN ROTATION PLOTS 
(File 3434 Ex) 
OBJECTIVE 
To gather information on the potential of hardseeded Eregulla lupin to 
regenerate as a grain crop as well as maintain cereal yield in crop rotation. 
BACKGROUND 
The Eregulla plots were sown in 1981 at rates from 146 to 290 kg/ha. Initial 
e~tablishment was low but the_crops yielded from 1200 to 1400 kg/ha. The 
plots were grazed over the first swmner and then cropped to wheat in 1982. In 
the second sununer, the level of seed bank in three- of' the· four sites was 31 to 
103 seeds/m2 , inadequate for a realistic Eregulla regeneration in 1983. One 
trial (83M028) was discarded, the other two 83M029 and M030 were resown to 
Eregulla at 286 kg/ha in 1983. The fourth experiment (83M027) had 130 
seeds/m2 in seed bank 1982/83, and was left to regenerate in 1983. 
The previous native pasture plots were sown to Illyarrie lupin at 100 kg/ha in 
1983. 
Expt No. 
81M027 
81M029 
81M030 
( 1) 
( 2) 
(3) 
Location 
Lancelin 
Moor a 
Watheroo 
Plants/m2 
Crop 
establ. 
(1) 
22 
8 
12 
kg seed/ha 
seeds/m2 
Eregulla 
Seed 
Yield 
(2) 
1491 
838 
848 
Seed 
returned 
(2) 
1023 
838 
848 
Estimated 
seed reserve 
(3) 
667 
671 
644 
Illyarrie 
Seed 
Yield 
( 2) 
1419 
1224 
The experience so far has been that rolling the crop and grazing the Eregulla 
plots over the 1981/82 sununer removed an estimated 80-100% of the seed 
produced in 1981. Regeneration was left to the breakdown of hardseeds in the 
original seed sown. This proved to be inadequate in all except the Lancelin 
site. 
Future management will prevent the stock grazing the Eregulla stubble until it 
is established that sufficient reserves of hardseed remain to support 
regeneration. The plots were culti-trashed after 1983 harvest. 
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4. GRAIN LEGUME SPECIES TRIALS 
(File 3250 EX) 
OBJECTIVE 
To compare the growth and yield potential of a range of grain legume species. 
BACKGROUND 
A number of experiments utilizing small plot (10 m x 1.4 m) evaluation were 
established in a range of environments characterised on soil type and 
rainfall. The interaction between cultivar/species and environment (site 
mean) will be evaluated to determine relative adaptation of legume species. 
The species were sown equivalent to the following seed rates~ 
Wheat SO, lupin 80, conventional field pea 125, 
semi-leafless pea 160, Common vetch 30, Lathyrus cicera 36, 
Fababean 200, Narbon bean 85, Bitter vetch 30 kg/ha. 
The sites were on cereal stubble, no herbicide used other than Sprayseed for 
weed control (except Tribunil used on 83GE3). Fertilizer was applied at rates 
appropriate to each site. Plant establishment was very variable for species 
between sites, the lupin ranging from 27 on yellow sands to 53 plants/m2 at 
83F.S3. The field peas were particularly variable, from the mid-30's in the 
Esperance trials to the mid-80's. (plants/m2) at 83N2. Within a site, the 
crop establishment was slightly less variable. 
Each treatment had four replications. Mid to late October, the plots were 
sampled for biological yield. The plots were machine harvested (except JE2 
and ES3) in November for yield. 
NOTE: "The notation "P-SL" stands for semi-leafless pea accession. 
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CUltivar/accession 
Wheat 
Yandee lupin 
Dun field pea 
Derrimut field pea, 
Buckley .. ... 
Dundale· .. '/18'' I 
Pennant .. .. 
Blue Boiler " . 
WP-7 . . 
Pa.aa..ro .. . 
Rovar . . 
P-SL-1 . . 
• 2 
.. . 
P- L-! 
... . .. . 
P-SL-5 . . 
P-SL-6 .. . 
P-SL-7 . . 
P-SL-8 . . 
P-SL-9 . . 
P-SL-10 .. .. 
P-SL-11 . . 
P-SL-12 .. . 
Lanquedoc vetch 
Pink Ava90 " 
L. cicera, 300010 .. • 300017 
f'abab•uln, 383A. . Fiord . . l0Ul:s4 . .. lUOl!il . .. . 100063 .. . 10001:.7 
"o&'bon, CPr 14US .. 5397 .. 140004 
V~ill.i.a, 1<517 
• , VE6 
Vetch, K34969 .. , K35030 
Grain lequlDB comparison - biological yield and seed yieid (~/m~) 
NORTH REGION 
Low Rainfall ((200 mm) Medium Rainfall 
Yellow Yellow Gravelly 
sandplain sand/gravel sand 
83GE3 83ME6 83JE2 
Eradu . Trayning Nth. Needilup 
Sown 8/6 Sown 16/6 Sown 10/6 
pH 6.5 pH 4.5 -5.5 pH6.5-7.0 
K-0 RP• 217mm M-0 RP • 105mm H-O RI!' • 205mm 
OM Seed DH Seed OM Seed 
62.5 248 70.6 -
153.2 319 49.2 221 79.7 
119 277 99.7 284 116.9 
137. '246 105.4 291 112.2 
'•. 
121 354 124.4. 318 122.7 
109 . 230 91.8 338 114.5 
83 329 118.6 433 125.0 
. 316 71.9 295 112.3 
145 226 51.4 359 69.8 
109 262 57.5 264 76.l 
262 27.S 262 66.4 
212 13.6 227 39.6 
276 84.0 
259 67.7 333 101.8 
163 15.3 249 55.8 -123 230 ~4.1 221 51.4 
98 406 134.0 381 144.7 
356- 55.6 301 78.4 
83 299 74.0 336 92.7 
288 96.7 301 135.8 
102 . 221 41.3 277 83.8 ... 
75 208 48.8 296 105.2 
100 225 67.9 249 103.3 
74 149 18.4 307 77.2 
74 150 10.8 242 89.9 
77 13.6 271 143.6 
68 8.7 241 101.8 
160 3.3 ;i:zs 112.4 
121 l. 7 l'H 94.J: 
16 E.2 10.2 142 81..9 
9 51 2.6 171 76.7 
14 19 0 
(200-300 mm) 
Gravelly 
loamy sand 
83N2 
Newdegate 
Sown 14/6 
pH 6-7 
M-0 RF • 272111111 
OM 
370 
282 
373 
. 322 
475 
371 
463 
361 
349 
320 
325 
335 
222 
282 
443 
300 
363 
431 
351 
354 
308 
269 
. 339 
179 
230 
147 
104 
252 
225 
'JO 
78 
Seed 
191.6 
as. 7· 
129.6 
149.l 
176.9 
139.S 
173.3 
126.8 
112.1 
101.9 
91.1 
108.J 
27.7 
102.9 
188.8 
92.8 
125.2 
113.9 
136.4 
153.6 
123.1 
111.6 
121.0 
66.2 
79.l 
48.4 
25.5 
51.0 
35.0 
27.11 
25.4 
I 
/ 
SOIJ'1'B REGION 
Low Rainfal.l (<200 mm) 
Duplex Sand over Red 
sand calcareous clay clay loam 
83£S3 83ES2 83ME45 
Gibson•• Mt. Ney Ardath 
Sown 24/6 . Sown 23/6 Sown 23/6 
pH 5 -5.5 pH 7 - 8.0 pH 7.5-8.0 
M-0 RF • l88mm K-0 RI!' • 12 3mm M-0 RF • l571C!l 
OM Seed OM Seed• OM Seed 
45.8 117 183 92.2 
15.5 156 98 21.2 
55.5 246 297 72.0 
75.6. 234 386 12-3.0 
68.8 289 471 175.0 
44.0 264 364 127.7 
238 364 122. 7 
45.3 226 
63.2 236 291 110.7 
43.6 202 291 102.7 
213' 
229 
205 354- 135.5 
43.4 269 
224 
30.6 236 
452· 131..5 
37.4 266 
58.6 270 
.. 72.8 266 
67.0 266 
42.5 202 
33.4 223 392 so.a 
- 213 311 106.5 
171 274 110.5 
105 208 42.0 -
198 239 43.S 
115 
104 
109 
99 
.us 202 55.7 
123 163 44.2 
'• 42 24.5 
46 
55 
(** c• l rep) 
Heavy 
WRG) 
4.2 Preliminary Examination of Simazine and Fusilade action on a range of 
legume species 
Experiment 83N06 Muresk Agricultural College 
Red loam soil, sown June 16. Site sprayed with Sprayseed at 1.0 L/ha before 
seeding. A single plot of each line sown, crossed with herbicide or vehicle 
and no post emergent spray (control). Simazine at 1.5 L and 3 L per hectare 
at emergence (June 23). Fusilade (with no wetting agent by mistake) at 0.6 L 
and 1.0 L per hectare on July 13. 
The Simazine gave good control of broad-leaf (wild Radish, capeweed) and grass 
(self-sown oats) weed. Some crop thinning of field peas, Vicia ervil.la and 
K35030 vetch. 
Fusilade, cleaned out the self sown oats, reduced the Wild Radish. 
The control plots overrun by weeds by September 9. Subplots harvested by 
machine for yield (g/m2) 
Cul ti var 
Control 
plot 
Simazine 
1.5 L 3.0 L 
g/m2 
Fusi lade Cult. 
0.6 L 1.0 L mean 
Yandee lupin 
75A39-ll9 
Ritson 
Pennant pea 
Dun pea 
Semileafless (P-SL.6) 
Pink Avago vetch 
K35030 vetch 
L. c icera, 300010 
Tyson chickpea 
Fababean, Fiord 
Fababean, 100067 
Vicia villa, VE6 
Narbon 140004 
Barbara Fenugreek 
( l) 
( 2) 
( 3) 
182.6 
217.0 
148.4 
237.4 
145. 7 
70.8 
165.4 
12.l 
110.8 
48. 2 
60.2 
53.0 
6. 9 
0 
0 
174.9 
151.6 
125.7 
253.2 
71.0 
74.9 
194 .5 
12.4 
88.2 
42.4 
93.7 
11.4 
0. 4 
183.5 
161.9 
147.3 
241.l 
115.4 
96.7 
173.8 
7.7 
94.8 
89.0 
64.4 
42.l 
22.7 
191.5 
221.8 
152.6 
302.6 
118.8 
86.9 
84.6 
7.0 
98.8 
59.7 
58.2 
38.3 
10.3 
215.8 
204.4 
167.8 
246.l 
167.5 
88.6 
283.7 
4.0 
91.l 
70. 5 
98.3 
30.0 
5.6 
189.7 
191.3 
148.4 
256.l(l) 
123. 7 
83. 6 ( 2) 
180.4 
8.6 
96.7 
62.0 
75.0 
35.0 
10.8 
0 ( 3) 
0 ( 3) 
Pod shattered before harvest, 36 g seed/m2 on ground. 
Pod shattered before harvest, 81.3 seed/m2 on ground. 
Nil nodulation, no yield harvested. 
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4.3 Grain Legumes Growth Study 
OBJECTIVE 
To compare the growth rates of legume species, particularly over the cool 
winter period. 
BACKGROUND 
Several authors have referred to the comparatively good vegetative growth of 
field peas during the cold winter growth period. Such growth may be the 
consequence of earlier nodulation of peas compared with other legumes such as 
lupins.. Where possible, an early and later maturing line of several grain 
legume species was sown both early (May} when temperatures were relatively 
warm and later (June}. Each line was inoculated with the appropriate 
Rhizobium. The sites chosen were Bagdingarra Res. Stn. - as representative of 
a mild winter climate - and Muresk Agricultural College - representative of 
colder climate. The Muresk trial was evaluated in collaboration with 
Mr Ian McPharlane. 
Experiment 83BA7 Paddock lA, Badgingarra. 
The first planting was May 10, after an initial weed germination, but lack of 
follow-up rain and non-wetting soil gave an extended germination time. The 
second planting was June 7. The first planting eventually became overrun with 
capeweed, Brome grass and clover and sampling ceased September 15 when 
competition became an obvious problem. 
Experiment 83N06 Muresk College 
The season did not open until June, the first and only planting was June 16. 
The sampling was discontinued in September after the plots were overrun by 
Wild Turnip and Radish. 
The problem with weeds on both experiments was due to the poor start to the 
season (lack of cultivation} and not wanting to use chemicals, other than 
Sprayseed and Hoegrass, which may affect the legume species. 
At Badgingarra, the plots were cut each fortnight, at Muresk they were sampled 
each month, and dry weights measured. The linear relationships of Ln weight 
to sampling dace was analysed. 
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Table: Value of "b" (Slope) in linear equation 
Cultivar/accession 
Yandee lupin 
7 5A39-119 ( 1) 
74Al9-34 (2) 
Pennant (early) pea 
Dun (late) pea 
Semi-leafless pea (P-SL.6) 
Lathyrus cicera (300010) 
Common vetch, pink avago 
Common vetch K35030 (late) 
Vicia ervillia (VE6) 
Chickpea (Tyson) 
Fababean, Fiord 
Fababean, 100067 (late) 
Narbon bean (140004) 
Fenugreek (Barbara) 
Sown May 10 
0.0508 
0.0427 
0.0462 
o. 0 552 
o. 0548 
0.0516 
o. 0461 
0.0485 
o. 0386 
0.0328 
0.0372 
0.0368 
o. 0250 
0.0299 
(1) Reduced branching early. 
(2) Reduced branching late. 
(3) Three points, 5 reps. only. 
Sown June 7 
0.0628 
0.0528 
0.0468 
0.0633 
0.0614 
0.0631 
0.0556 
0.0599 
0.0567 
0.0483 
0.0398 
0.0384 
0. 0451 
0.0327 
0.0416 
Muresk 
Cultivar/Accession Analysis of Variance, Badgingarra data 
June 16 (3) 
0.0651 
o. 0570 
0 .0545 
o. 0646 
0.0699 
0.0585 
0.0583 
0.0647 
0 .068 6 
0.0535 
0.0505 
0.0356 
0. 032 6 
0.0174 
0.0596 
May vs June slope June slopes - cult vs Yandee 
Yandee lupin 
7 5A39-19 lupin 
74Al9-34 lupin 
Pennant pea 
Dun pea 
Semi-leafless pea 
Lathyrus c icera_ .. 
Pink Avago Vetch 
K35030 vetch 
Vicia ervillia 
Chickpea 
Fababean Fiord 
Fababean 100067 
Narbon bean ( 1) 
Fenugreek (2) 
*** 
** 
*** 
*** 
*** 
*** 
different slopes 
n " 
2 parallel slopes 
n n 
n n 
n n 
*** different slopes 
*** 2 parallel slopes 
* different slopes 
*** 2 parallel slopes 
*** n n 
* different slopes 
* 2 parallel slopes 
*** Common slope 
(1) Maximum nodulation of 10% of plants. 
** 
*** 
NS 
NS 
NS 
NS 
NS 
NS 
*** 
*** 
*** 
*** 
*** 
*** 
(2) Slow nodulation up to 50% of plants (August sampling) • 
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SUMMARY OF G.L.S. COMPARISONS 
1. The yield data needs to be interpreted having regard to establishment 
differences between and within sites. For example, the field pea lines 
although sown at rates designed to provide about 80 plants/m2 achieved 
much less than this in most trials. In 83N4~ the field pea yields 
responded to crop establishment levels of 120 plants/m2• 
2. The lupin gave generally poor result in 1983, the season beginning late 
(June) and ending effectively mid September was too short for its 
reproductive requirement. The field peas conunenced pod fill earlier 
than lupin and reproduction was more advanced at the end of effective 
rainfall. The pea yields were better than other legume species, 
particularly in the Southern Region and on heavier calcareous soils. 
The only other species to show some good yields was common vetch. 
3. A preliminary comparison of field pea morphology suggests that the 
semi-leafless lines yield as well as the conventional, with no 
difference between Dwarf and Tall morphology. Late flowering lines were 
inferior yielding. 
Mean yield over all sites: 
Conventional Semi-leafless Tall Semi-leaf less Dwarf 
Early-medium 
Late flower 
162 
122 
148 148 g/m2 
108 g/m2 
4. The growth rates of field peas at Badgingar~a did not differ 
significantly from that of Yandee lupin (June sown). The results 
confirmed the 1982 preliminary results from South Perth, that Lathyrus 
cicera and common vetch had similar growth rates to peas, whilst 
fababean, and chickpea growth rates were slower. The Narbon and 
Fenugreek (Trigonella spp.) again gave nodulation problems and slow 
growth rates. 
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5. FIELD PEA AGRONOMY 
{File 2999 EX) 
OBJECTIVES 
To examine the adaptation of field pea morphological types for their potential 
role in cropping systems and develop a production package. 
BACKGROUND 
The field pea crop has shown good yield potential in comparison with a range 
of grain legume species. Peas appear to fill the role of a legume crop on the 
heavier, alkaline soil types a position complementary to the role of lupins. 
Recent developments to alter the vegetative morphology of field pea plants 
could improve the yield efficiency of peas and enhance their acceptance by the 
farming community. The productivity factors to be used in Western Australia 
have to be determined. 
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Experiment 83N4 Paddock 1 W.A., Newdegate Res. Stn. 
May-October Rainfall = 272 mm 
Brown gravelly sand cultivated before sowing on June 14. Plot area only 
8m2, biological yield calculated from sampling 0.3 m2 area in one 
replicate only. Seed yield found from harvesting entire plot. 
Cultivar 
Derrirnut 
P-SL-6 
(early,tall ht) 
P-SL-7 
(early, dwarf ht) 
Filby (leafless) 
20 
94.5 
414 .1 
.468 
18.07 
22 
68.0 
197.9 
.409 
20.02 
24 
122.3 
315.5 
.325 
19.19 
52 
98.3 
297. 8 
.458 
16.89 
25 
92.5 
341.0 
.415 
21.13 
47 
162. 5 
338.6 
.340 
21.25 
64 
163 .3 
348.0 
• 485 
17.18 
68 
131. 8 
239.0 
• 397 
21.38 
61 
188.7 
555.6 
.268 
19.75 
98.3 
166.9 
.282 
18.93 
(1) 
COMMENTS 
Replicate one sampled only 
80 
133.9 
479.9 
.316 
15.69 
93 
168.2 
380.6 
.371 
20.65 
80 
167.6 
543.9 
.308 
20.27 
61 
135.2 
311.6 
.416 
20.91 
122 
203.8 
456.2 
.425 
16.53 
114 
185.1 
437.4 
.375 
21.33 
124 
195.1 
540.2 
.309 
20.86 
103 
131. 4 
320.0 
.361 
19.94 
147 Density/m2 
201.7 yield g/m2 
540.7 Biol.lield g/m2 
• 412 H. I. ( ) . 
15.94 100 seed wt(g) 
158 Density 
169.3 Yield g/m2 
443.3 Biol. Yield 
.324 H. I. (1) 
18.33 100 seed wt 
147 Density 
221.3 Yield g/m2 
528.6 Biol.Yield 
.283 H.I. (1) 
18.59 100 seed wt 
114 158 Density e 
166.0 Yield g/m2 
317.9 Biol.Yield 
.285 H.I. (1) 
19.98 100 £eed wt 
1. Seed yields responded to high densities (120 plants/m2 or more) which 
indicates high seeding rates. 
2. Semileafless peas yielded as well as Derrimut particularly the dwarf 
phenotype. Filby leafless gave lowest yield. 
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3. The harvest indices calculated from sampled area in replicate one do not 
have the relativity expected between cultivars (Derrimut having the 
highest mean H.I. of 0.427). Calculating the Harvest 'efficiency' Index 
from harvested yield and biological yield, gave relative values more 
like those expected: 
Derrimut 
P-SL-6 
P-SL-7 
Filby 
o. 393 
0.447 
o. 379 
0.499 
Experiment 83LG41 J. Lynch, Hyden. (In collaboration withs. Porritt, 
Lake Grade D.O.) 
Four varieties sown at 108 kg seed/ha at four dates. Each planting date had 
Lexone (200g) and Yield (3 L/ha) applied. The late June and July sewings had 
Sprayseed applied to germinated weeds for a good weed kill. The May and early 
June sewings were dry with heavy infestation of Bromegrass, ryegrass, clover 
and capeweed. Fusilade applied at 1 L/ha on August 3. 
Cultivar 
Dun 
Derrimut 
Dundale 
Pennant 
May 9 
631 
295 
387 
190 
Date Sown 
June 9 
( kg/ha-1) 
1194 
863 
771 
527 
June 27 
1638 
1365 
1343 
889 
July 7 
1001 
800 
920 
60 3 
At harvest, ground very rough and difficulty harvesting. Pennant had heavy 
seed loss from pod shattering. The seed lost on ground was estimated on one 
replicate for May 9 and June 27 sewings : 
Dun 
Derrimut 
Dundale 
Pennant 
May 
Total Yield* 
999 
809 
1012 
1382 
9 
% Seed 
June 
lost Total yield* 
28 1842 
52 2220 
59 1880 
82 1945 
* Seed harvested and Seed on ground (kg/ha). 
COMMENTS 
27 
% Seed lost 
11 
43 
22 
56 
1. Dun cultivar gave the best harvested yield, probably with more 
vegetative growth than others and later flowering, pods were further off 
ground for easier harvest. 
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When considering the seed lost, there seems little difference in 
potential yield between cultivars. 
2. Best yields were obtained from treatments with good weed control. These 
were the sowings into moist soil. It was noticed that the shallow depth 
of sowing (1-2 cm) used in the dry sown treatments produced less 
vigorous seedlings than the later sowings at depth of 2.5-3 cm. 
3. The 16 days delay of planting from June 27 to July 13 produced a yield 
decline of 30 kg seed/ha/day. 
5.1 YIELD RESPONSE TO PHOSPHATE RATES (File 2999 EX) 
OBJECTIVE 
To compare the yield response and "c" value of a field pea crop with that of 
wheat, to increasing rates of phosphorus. 
BACKGROUND 
A search of the Australian literature revealed a lack of information on field 
pea responses to phosphate rates. 
Sites were selected to provide information on three categories of soil-P 
bases; new land (less than 500 kg superphosphate applied) ; superphosphate 
history of between 500 and 1000 kg/ha and old land with between 1 and 2 t/ha 
applied. Each site was soil sampled for P extractable and P retention index. 
The peas sown at 130 kg/ha and the wheat at 40-50 kg/ha. 
5.1.1 NEW LAND RESPONSE 
Experiment 83M02 G. Meadows, Lancelin 
Siliceous grey sand over limestone, cleared two years, wheat in 1982. Total 
fertilizer about 200 kg super CuZnMo/ha. P extracted (NaHCOJ) = 4 ppm, P 
retention index= 1.0. 
The plots sown June 8, 150 kg Agran/ha applied to wheat and 100 kg potash/ha 
applied to site July 6. A further 100 kg Agran/ha applied to wheat August 
31. Field peas harvested November 21, wheat on December 9 • 
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A reduction in pea establishment with super rate applied with the seed was 
significant < p<o. o 01) • The reduction for wheat was not significant. 
Super rate: 100 200 400 .700 kg/ha 
Dundale establishment: 44 a 41 ab 39 b 34 c plants/m2 
Jacup establishment: 140 127 120 119 plants/m2 
Mean Harvested seed yields (kg/ha) 
MnS04 Super Rate (kg/ha) 
Cul ti var Rate 0 100 200 400 700 
Dundale 0 1781 2377 2336 1749 
15 2255 2230 2213 1897 
30 1134 2247 2482 2049 1940 
Jacup 0 915 920 1085 929 
15 1042 1000 1015 976 
30 655 983 986 932 831 
Yandee 0 1834 
30 1859 
There was no apparent response to MnS04 application with pea or wheat. The 
Yandee lupin showed Mn deficiency symptoms on foliage and seed (27.4% split 
seed coat) on nil Mn treatment, reduced to 3% split seed with 30 kg/Mnso4• 
This field pea seems to either escape induced Mn deficiency through the soil 
drying out or has better translocation of Mn to the tops than sweet lupin. 
The pre-harvest seed loss with Dundale pea was 10-40 kg/ha (0.5 to 2% of 
yield), while the harvester seed loss was 150-180 kg/ha (or 7 to 9% of yield). 
Experiment 83LG8 B. Smith, Pingrup 
Grey sand over olay at 30 cm. Subsurface ( 20 cm) pH was 4. 5 by the test kit. 
Past superphosphate of 300 kg/ha. Plots sown June 23, Sprayseed at 3 L/ha 
applied to site; Glean (20 g) to wheat plots and Sencor (240 g), Yield (2 L) 
to pea plots. Agran at 150 kg/ha applied to wheat at seeding. 
The wheat seedlings exhibited Fe deficiency symptoms in July, induced by wet 
surface conditions. 
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The pea seedling establishment declined linearly with super rate (significant 
at 5%}. The wheat establishment gave no significant trend. 
Super Rate (kg/ha) T.S.P. 
Cultivar 0 78 143 208 281 364 515 100 
Derrimut yield 1020 1013 1133 1060 967 920 967 960 
(kg/ha) 
Establish count 66 75 63 68 63 54 57 62 
Eradu Yield 1128 1177 1245 1196 1248 1229 1226 113,8 
(kg/ha) 
Establish count 92 97 89 96 78 90 95 79 
5.1.2 SUPER HISTORY 500-1000 KG/HA 
Experiment 83GE37 Eradu lease block, Geraldton D.O. 
Soil pH 6.0, extractable-P = 10 ppm, P. Retention Index = 1.4 
Yellow sandplain country, sown June 8. Heavy Bromegrass infestation in wheat 
plots after Agran applied and these discarded. The pea plots sprayed with 
Tribunil (700 g/ha} on July 14 to remove Wild Turnip. 
Pea establishment gave a significant linear decline (at 1% level} with super 
rates applied with seed. 
Super Rate (kg/ha) T.S.P. 
Cultivar 0 100 200 300 400 500 700 100 
Derrimut yield 1.43 1. 78 1.54 1.67 1.58 1.48 1.59 1.44 
(t/ha) 
Establish (perm2) 60 61 57 55 58 52 41 60 
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Experiment 83ME8 B. Cowan, Mt Walker 
May-October rainfall = 133 mm 
Soil pH 5.5, extractable-P = 6ppm, P. Retention Index = 16. 
Deep yellow sand which blew badly after sowing on May 12, obliterating the 
lupin plots and reducing wheat and pea establishment by an estimated 35 to 
40%. Agran 150 kg/ha applied to wheat at seeding. There were no significant 
trends in crop establishment with phosphate rates. 
Triple Super Rate 
Cultivar 0 25 50 100 
Derrimut yield 219 371 604 722 
(kg/ha) 
Gamenya yield 248 474 442 546 
(kg/ha) 
150 200 400 
653 730 665 
606 616 683 
600 
547 
615 
Plain 
Super 
433 
705 
625 
Pre-harvester field pea seed losses ranged from 15 to 25 kg/ha (2.5 to 7% 
yield) and harvester seed loss at 50 to 70 kg/ha (9 to 9.5% yield). 
5.1.3 HIGH PHOSPHATE HISTORY (1-2 t/ha) 
Experiment 83LG7 B. Smith, Pingrup 
Loamy sand over gravel at 20 cm, Mallet vegetation. The site was sprayed with 
3 L Sprayseed/ha before seeding on June 23. Agran at 150 kg/ha applied to the 
wheat plots immediately before seeding. 
Patchy establishment and patches of poor growth in some pea plots. 
The crop establishment figures gave no significant trend with rates of 
superphosphate. 
Super Rate (kg/ha) 
Cultivar Yield (kg/ha) 0 78 100 208 307 398 515 
~· 
Derrimut pea 920 1433 1387 1640 1833 1680 1207 
Eradu wheat 644 931 935 1258 1122 1124 1339 
Experiment 83NA3 E. Abe, Corrigin 
Soil pH 4. 7, extractable-P = 12, P-Retention Index = 1.7. 
T.S.P. 
100 
1673 
1130 
Sand over gravel at 10 cm. Previous super history of 1850 kg/ha. Site 
cultivated and sown on June 15. Winunera ryegrass germinated in July and pea 
plots sprayed with Hoegrass at 1.5 L/ha on August 4. Agran at 150 kg/ha 
applied to the wheat plots at seeding, stimulated the WRG growth. 
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Crop Establishment Counts gave no significant trends with fertilizer. 
Cultivar Yield (kg/ha) 0 60 
Derrimut pea 1005 937 
Tincurrin wheat 583 813 
SUMMARY OF RESPONSE TO P 
Super Rate (kg/ha) 
100 200 300 
1056 1075 1035 
724 614 836 
380 500 
1276 1166 
810 684 
T.S.P. 
115 
1044 
686 
1. Visual ranking of treatments on crop growth during season indicated 
little difference between pea and wheat response to P rate. 
2. Seed yields seem to provide very few response curves to P rates, with no 
relationship with past fertilizer history. (The highest yield response 
was given on 83LG7, with a high fertilizer history). Need to wait for P 
analyses of soils to look for any relationship. 
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6. MISCELLANEOUS LEGUME AGRONOMY (File 3250 EX) 
OBJECTIVE 
To provide information on the agronomy needed to produce reliable crops of 
legumes, to assist their evaluation in Western Australia. 
Experiment 83MD18 Medina Vegetable Res. Stn. 
Calcareous yellow sand, medic plots in 1982. Area irrigated to provide first 
germination of weeds which were removed. Superphosphate at 200 kg/ha applied 
with the seed. 
Seedlings took approximately 10 days to emerge for each planting. 
Sowing date 
May 5 
May 19 
June 3 
June 20 
July 1 
* 0 = nil; 
FABABEAN 
FIORD 
Seed 
Yield 
(g/m2) 
76.4 
65.4 
65.7 
29.2 
14.8 
Botrytis 
Rating * 
5 
5 
4.5 
3.5 
2.5 
Seed 
Yield 
( g/m2) 
90.5 
107.0 
67.1 
46.0 
33.6 
383A 
Botrytis 
Rating * 
5 
4 
3 
2 
2 
5 = ~0-100% plants severely infected - rated 22/10. 
Fiord had 70-66 days from sowing to flowering for first 3 plantings, 383A had 
70-73 days. 
Fiord bean lost 1.8 g seed/m2/day when sowing delayed after June 2. 383A 
bean lost 1.5 g seed/m2/day when sowing delayed after May 19. 
Experiment 83N5 Paddock 1 W.A., Newdegate Res. Stn. 
Sand over gravel. Barley stubble burnt. Site had Sprayseed applied at 1.5 
L/ha May 10, before first sowing. Crop establishment was not even throughout 
plots and Erodium and ryegrass became a problem. 
The third sowing date treatment was not harvested because weeds smothered the 
Narbon bean (CPI 14115) crop. The first sowing treatment (May 16) did not 
emerge until June 14 after rains on June 2. Superphosphate at 200 kg/ha 
applied with the seed. 
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Mean Seed Yield {g/m2) of Narbon Bean 
Establishment Density {pl/m2) 
Date Sown 25 50 70 90 112 137. 
May 16 9.12 14. 61 19.31 17.68 
June 14 12.91 7.60 14.48 15.32 29.80 26.72 
-28-
7. OAT/LUPIN MIXTURES FOR GRAIN FEED (File 3532 EX) 
OBJECTIVE 
To compare the yield and protein content of various mixtures of oat and lupin 
with pure crops. 
Experiment 83AL17 - J. Walker, Green Range 
Grey gravelly sand, plots sown June 1 after some weed control. Swan Oat and 
Yandee lupins sown. 
Mean Grain Yield (kg/ha) and Land Equivalent Ratio (L.E.R.) 
Seed rate Crop density OAT LUPIN TOTAL 
oat/lupin ratio Yield Lo (1) Lo ( 2> Yie.ld Ll Yield LER (1) LER ( 2> 
50;0 100:0 1585 1.000 1585 1.000 
50;0 100:0 1307 0.825 1.000 1307 0.825 1.000 
100 Agran 
45;30 91:9 1703 1.081 64 0.029 1777 1.110 
40;60 85:15 1493 0.942 212 0.096 1705 1. 03 8 
40; 60 87:13 1360 0.858 1.040 123 0.056 1483 0.914 1.096 
100 Agran 
35;90 73:27 1259 o. 794 218 0.099 1477 o. 893 
30 ;120 67:33 1102 o. 695 433 0.196 1535 0.891 
30;120 63:37 987 0.623 0.755 206 0.093 1193 o. 716 0.848 
100 Agran 
0;100 0:100 2203 1.000 2203 1.000 
(1) 
( 2) 
Land Ratio (L) calculated on basis of Nil Agran oat control yield. 
Land Ratio (L) calculated on basis of 100 Agran oat yield. 
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Experiment 83MT7 Paddock El5, Mt Barker Res. Stn. 
Loamy gravelly sand, plots sown May 20. 
At seedling stage, the Yandee lupins were heavily attacked by Lucerne flea 
sustaining heavy seedling loss. The proportion of lupin plants in mixture did 
not reflect seed rate ratio. Brown Leaf Spot attack further restricted lupin 
growth and a vigorous swan oat crop overran the mixtures. Oats lodged heavily 
before harvest. Only one replicate harvested ·to indicate yields. 
Grain Yield (kg/ha) 
Oat/lupin seed rate 
(kg/ha) 
Nil Ag ran 100 kg Agran applied 
% lupin Yield % lupin 
50,0 3268 0 2714 0 
45,30 4464 0.27 
40, 60 3143 0.86 2482 0.03 
35,90 3107 0.01 
30,120 2321 2.11 3482 0.93 
0,100 1411 100.00 
SUMMARY 
1. The one successful experiment again demonstrated the 'overyielding' of 
cereal/legume mixture, this time with mixtures of 90:10, 85:15 oat/lupin 
ratio. The yields were 12 and 7.5% higher than oat, but substantially 
lower than lupin. 
In the high yielding mixtures, it is the oat component that increased 
its proportion of yield in the mixture. 
2. The application of Agran has reduced oat yields a result associated with 
the short, dry growing season not conducive to grain fill. 
7.1 OAT/PEA MIXTURES FOR PROTEIN HAY (File 2999 EX) 
OBJECTIVE 
To evaluate the competition between mixture components of oat and pea grown 
for hay and the influence of nitrogen fertilizer. 
Exper intent 83PE5 Karnet Prison Farm 
Gravelly loamy sand over laterite. Old subclover paddocks, oat crop in 1982. 
Sprayseed applied immediately before sowing on June 3. Agran treatment 
topdressed at 150 kg/ha on July 7. The plots were mown and conditioned on 
October 14, baled on October 20. The bale weights were recorded, cores 
sampled for moisture content and protein. 'Grab' - samples of mown material 
taken for separation into component species·. 
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Hay Yield ( kgDM/Ha) and Land Equivalent Ratios (L.E.R.) 
Seed Rate Density Agran WEST OAT DUN PEA TOTAL Moisture 
oat, pea Ratio Treat. Yield Lo Yield Lp Yield LER 
(oat/pea) % 
80,0 100:0 0 1033 1033 1.000 21 
80,0 100:0 150 2520 2520 1. 000 18 
- 60, 60 86:14 0 607 0.604 891. 0.537 1498 1.141 18 
, 60, 60 86:14 lSO 1703 o. 678 910 0.569 2703 1.247 18 
60,110 74:26 0 553 0.554 1331 0.823 1883 1. 377 19 
60,110 74:26 150 1426 0.618 942 0.637 2503 1.254 15 
32, 60 74:26 0 664 0.671 1520 0.923 2184 1.594 18 
32,60 74:26 150 1373 0.356 1001 0.622 2374 1.158 19 
0,150 0:100 0 1637 1637 1.000 28 
SUMMARY 
1. Application of Agran more than doubled the hay yield of pure oat crop 
(could obtain the same yield on one-quarter the area with use of Agran) • 
2. Without Agran, hay yield was up to 37% higher in 74:26 mixture than 
highest yielding pea crop and 40-60% higher yielding than a combination 
of oat and pea crops on an area basis. 
3. With Agran, the mixtures gave similar yields (+/-8%) to highest 
yielding oat crop •. The mixtures gave 25% higher yields than a pure 
cropping combination using areas of the same proportion. 
4. The pea component contribution to hay yield was markedly superior to the 
"expected" contribution based on the proportion of plants in the mix, 
while the oat contribution declined slightly. The quality of hay should 
be high. 
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